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CLAIMS 



That which is claimed is: 

^ An ophthalmic lens having ophthalmically compatible inner and outer surfaces, said lens 
bein^suited to extended periods of wear in continuous, intimate contact with ocular tissue and 
ocular flukes, said lens comprising a polymeric material which has a high oxygen permeability 
and a high ion permeability, said polymeric material being formed from polymerizable materials 
comprising: \. 

(a) at least one oxy^erm niert^merizable material and 

(b) at least one ionopen^g^m^rizable material, 

wherein said lens allows »xygfcm>ermeation in an amount sufficient to maintain corneal 
health and wearer comfort during a period o£extended, continuous contact with ocular tissue and 
ocular fluids, and >v 

wherein said lens allows ion or water permeation s iq s an amount sufficient to enable the 
lens to move on the eye such that corneal health is not substantially harmed and wearer comfort 
is acceptable during a period of extended, continuous contact with ocutartissue and ocular fluids. 



2. An ophthatmiQlens of claim 1, wherein said ophthalmic lens is selected from the group 
consisting of contact lensfes^pr vision correction, contact lenses for eye color modification, 
ophthalmic drug delivery devices^hc^hthalnAc wound healing devices. 




3. An ophthalmic lens of claim 2, wherein said op^a^^teis^a contact lens. 
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4. x An ophthalmic lens of claim 1, wherein said ophthalmic lens has an oxygen transmissibility 
of at least about 70 barrers/mm. 

\ 

5. An ophthalmic lens of claim 4, wherein said ophthalmic lens has an oxygen transmissibility of 



>ou^ 



at least about>^5 barrers/mm. 



iic > iehf 



6. An ophthalmic lehs of claim 5, wherein said ophthalmic lens has an oxygen transmissibility of 

\ 

at least about 87 barrers\^im. 



aid polymeric material comprises an ionoperm phase 
:r surface of the ophthalmic lens to the outer surface of 




7. An ophthalmic lens of claim 
which extends continuously fro: 
the ophthalmic lens. 




8. An ophthalmic lens of claim 1, wherein sald^olj^meritrmaterial comprises an oxyperm phase 
which extends continuously from the inner surface of tn^ophthalmic lens to the outer surface of 
the ophthalmic lens. 

9. An ophthalmic lens of claim 1, wherein said polymeric material compasses a plurality of co- 
continuous phases, including at least one oxyperm phase which extends continuously from the 
inner surface of the ophthalmic lens to the outer surface of the ophthalmic lens and abreast one 
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ionoperm phase which extends continuously from the inner surface of the ophthalmic lens to the 
mter surface of the ophthalmic lens. 



10. An\pphthalmic lens of claim 1, wherein said polymeric material comprises at least one ion or 
water pathWay which extends continuously from the inner surface of the ophthalmic lens to the 
outer surface of the ophthalmic lens. 



1 1 . An ophthalmic lenlof claim 1 , wherein said polymeric material comprises at least one 
oxygen pathway which extehds continuously from the inner surface of the ophthalmic lens to the 
outer surface of the ophthalmic le 

12. An ophthalmic lens of claim \L whereitf^aid polymeric material comprises a plurality of co- 



continuous pathways, at least one being an ion 



>rwater pathway and at least one other being an 



oxygen pathway, which pathways extend continuo^sly^om the inner surface of the lens to the 
outer surface of the lens. 



13. An ophthalmic lens of claim 12, wherein said co-continuous pathways include a continuous 
phase of ionoperm polymeric material and a continuous phase of siloxane-cai^taining polymeric 
material. 
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^ 14. An ophthalmic lens of claim 12, wherein said pathways have a domain size which is less 



than a size which undesirably distorts visible light in an amount which is visible to the eye of the 




15. An ophthalmic lens of claim 1, wherein said lens has an Ionoton Ion Permeability 



6 2 

Coefficient of greater than about 0.2 x 10" cm /sec. 




16. An ophthalmic lens\f claim 15, wherein said lens has an an Ionoton Ion Permeability 
Coefficient of greater than about 0.3 x 10" 6 cm 2 /sec. 



iin said lens has an an Ionoton Ion Permeability 



17. An ophthalmic lens of claim 
Coefficient of greater than aboul^ 




18. An ophthalmic lens of claim 1, wherein sahibs has an Ionoflux Diffusion Coefficient of 



greater than about 1 .5 x 10" 6 mm 2 /min. 



19. An ophthalmic lens of claim 18, wherein said lens has an Ionoflux Diffusion Coefficient of 

*6 2 

greater than about 2.6 x 10 mm /min. 



20. An ophthalmic lens of claim 19, wherein said lens has an Ionoflux Diffusion Coefficient of 
greater than about 6.4 x 10* 6 mm 2 /min. 
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21. An ophthalmic lens of claim 1, wherein said lens has a Hydrodell Water Permeability 



Coefficient of greater than about 0.2 x 10" 6 cm 2 /min 



22. An ophthalmic lens of claim 21, wherein said lens has a Hydrodell Water Permeability 



Coefficient of greater than about 0.3 x 10" 6 cm 2 /min. 



\ 



23. An ophthalmic lens of claim 22, wherein said lens has a Hydrodell Water Permeability 
Coefficient of greater than afeput 0.4 x 10" 6 cm 2 /min. 



24. An ophthalmic lens of claim 1 
content of less than about 32 wei 



^ierei 



ht per 



when hydrated, said lens has an equilibrium water 
when tested in accordance with the Bulk Technique. 



25. An ophthalmic lens of claim 24, wherein whfcn hydrated, said lens has an equilibrium water 
content of about 10 to about 30 weight percenNscIjen tested in accordance with the Bulk 
Technique. 



26. An ophthalmic lens of claim 25, wherein when hydrated, said lens has an equilibrium water 
content of about 15 to about 25 weight percent when tested in accordance with the Bulk 
Technique. 
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27. An ophthalmic lens of claim 1, wherein said lens comprises a core polymeric material and an 
ophthalmically compatible surface which is a hydrophilic surface, wherein said surface is more 
hydrophilic than said core. 



28. An ophthalmic lens of claim 27, wherein said hydrophilic surface is a hydrophilic polymeric 



surface coating. 



29. An ophthalmic lens of claim 28, ^hSfpn said hydrophilic surface coating is applied via a 
plasma coating process. 




30. An ophthalmic lens of cla 
a mixture of (a) aC^ alkane aild^bj a gas ; 
oxygen, air and mixtures thereof. 



n said plasma coating is generated in the presence of 
from the group consisting of nitrogen, argon, 



31. An ophthalmic lens of claim 30, wherein said plasma gating is generated in the presence of 
a mixture of methane and air. 



32. An ophthalmic lens of claim 1, wherein said oxyperm polymerizabte material is a siloxane- 



containing macromer. 
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3\ An ophthalmic lens of claim 32, wherein said siloxane-containing macromer is a 
poly(dfrnethyl siloxane) having a number average molecular weight of at least about 800 and a 
glass transiti6$ temperature less than about -115 degrees Celsius. 

34. An ophthalmic lemiof claim 33, wherein said siloxane-containing macromer has a number 
average molecular weight oiat least about 1700. 



35. An ophthalmic lens of claim 32,N^herein^md polymeric material is formed from a 
polymerizable mixture comprising about ^o about 1 freight percent of a low molecular weight 
siloxane-containing monomer. 



36. An ophthalmic lens of claim 35, wherein said 
monomer is TRIS. 



ow molecular weight siloxane-containing 



37. An ophthalmic lens of claim 1, wherein said polymeric material is^rmed from a 
polymerizable mixture comprising: 

(a) about 60 to about 85 weight percent oxyperm macromer; and 

(b) about 15 to about 40 weight percent ionoperm monomer. 
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38\An ophthalmic lens of claim 37, wherein said polymeric material is formed from a 
polymerizable mixture comprising: 

(a) about 70 to about 82 weight percent oxyperm macromer; and 

(b) about *i>8 to about 30 weight percent ionoperm monomer. 



39. An ophthalmic lens of clahn/i, wherejq/said polymeric material is formed from a 
polymerizable mixture comprising: 

(a) about 30 to 60 weignt-jSercerlt d^perm macromer; 

(b) about 20 to 40 weight percenWnoperh^polymerizable material; and 

(c) about 1 to 35 weight percent TRIS, based ontte total lens weight. 
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An ophthalmic lens of claim 1, wherein said polymeric material includes a polymer 
composition having good optical clarity and high oxygen permeability, comprising: 
(a) abou^ 5 to about 94 dry weight percent of a macromer having the formula: 
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wherein: 

R t and R 2 are selected from Ci\£ 6 alkyl, 
R 3 , R4, R 5 , and R^ are selected frof^ C 17 'C 6 alkyijfene, 

R 7 and R 8 are selected from linear or /Branched alkylene and bivalent cycloalkylene, 
R^, R 10 , R lb and R I2 are selected frolp C^^W^y^ 116 ' 
R l3 and R I4 are selected from C r C 6 alkylene,^ 
R 15 and Ri 6 are selected from linear or branched^ftjyrer^lkenylene, 
m and p, independently of one another, are about 3 to^bout 44, and 
n is about 13 to about 80, 

wherein said macromer has a number-average molecular weight of 2000 to 10,000; 

(b) about 5 to about 60 weight percent of an acrylated or methacrylated siloxane monomer; 

(c) about 1 to about 30 weight percent of an aery late or methacrylat^nonomer; and 

(d) 0 to 5 weight percent cross-linking agent; 
wherein said weight percentages are based upon the dry weight of the polyri^r components. 
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4l\An ophthalmic lens of claim 40, wherein said lens is a contact lens. 

42. An opmhalmic lens of claim 1, wherein said polymeric material comprises a polymer formed 
by polymerization of at least one macromer of formula (I): 

P\(Y) m -(L.X 1 )p-Q-(X r L) p -(Y) m -P l (I) 
where each P b independently of the others, is a free-radical-poly merizable group; 

each Y, independently ofWe others, is -CONHCOO-, -CONHCONH-, -OCONHCO-, 



-NHCONHCO-, -NHCO-, -CONH-, 



-OCONH-; 



:ONH-/i-COO-, -OCO-, -NHCOO- or 



m and p, independently of onjb ano$Ke\aj|e 0 or 1 ; 

each L, independently of the others, is a dV^alent radical of an organic compound having 
up to 20 carbon atoms; 



each X l5 independently of the others, is -NHCO-, \ONH-, -NHCONH-, -COO-, -OCO-, 
-NHCOO- or -OCONH-; and 

Q is a bivalent polymer fragment consisting of the segment 

(a) -(E) k -Z-CF r (OCF 2 ) x -(OCF 2 CF 2 ) y -OCF 2 -Z-(E) k -, 

where x+y is a number in the range of from 10 to 30; 

each Z, independently of the others, is a divalent radical having up to 12 carbon 
atoms or Z is a bond; 
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each E, independently of the others, is -(OCH 2 CH 2 ) q -, where q has a value of from 
0 to 2, aikl where the link -Z-E- represents the sequence -Z-(OCH 2 CH 2 ) q -; and 
k is 0 or 1; 



Alk— Si -O Si — Alk 



R4 



where n is an integer from 5 10 100; 

Alk is alkylene Having up to 20 carbon atoms; 

80-100% of the raoicals R b R 2 , R 3 and R4, independently of one another, are alkyl 
and 0-20% of the radicals R b R 2 , R 3 a^K^ndependently of one another, are alkenyl, aryl or 
cyanoalkyl; and ' * ^ 

(c) X 2 -R-X 2 , 

where R is a divalent organiojtfclical h\iv\pg up to 20 carbon atoms, and 

each X 2 , independently of the oth^,\s -NHCO-, -CONH-, -NHCONH-, -COO-, 
OCO-, -NHCOO- or OCONH-; 

with the provisos that there must be at least one ofNeach segment (a), (b), and (c) in Q, 
that each segment (a) or (b) has a segment (c) attached to it, ^jd that each segment (c) has a 
segment (a) or (b) attached to it. 



43. An ophthalmic lens of claim 42, wherein said lens is a contact ler 
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l^An ophthalmic lens of claim 1, wherein said polymeric material comprises a polymer, which 
polyrper is produced by polymerizing at least one macromer comprising at least one segment of 
formulaVl) 



-Z b — 



(I) 



in which (a) \s a polysiloxane segment, 

(b) is aspolyol segment which contains at least 4 C atoms, 
Z is a segment (c) or a grtsaip X b 

(c) is defined X 2 -R-X 2 , wherein 

R is a bivalent radical of an organic compound having up to 20 C atoms and 
each X 2 independently djf the other is a bivalent radical which contains at least one 
carbonyl group, 

X! is defined as X 2 , and 

(d) is a radical of the formula (II)> 



X 3 -L-(Y) k -P 1 



(II) 



in which ? { is a group which can be polymerized by free radicals; 

Y and X 3 independently of one another are a bivalent Judical which contains at 
least one carbonyl group; 

k is 0 or 1 ; and 

L is a bond or a divalent radical having up to 20 C atoms of an organic compound. 
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45\An ophthalmic lens of claim 44 which is a contact lens. 

46. An ophthalmic lens of claim 1, wherein said polymeric material comprises a polymer, which 
s polymer is produced by polymerizing at least one macromer of the formula: 
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where n is an integer from about pJto 



of one another, are lower alkylene, 



R 1? R 2 , R 3 , and R4, indepinde 

R 5 , R 6 , R 7 , and R 8 are, ind^pendei^ of one another, are alkyl, 
R^ and R { { are alkylene, and 
R 10 and R 12 are methyl or hydrogen. 

47. An ophthalmic lens of claim 46, wherein said polymeric material is formed by 
polymerization of a prepolymer mixture, which, in weight percentagesN^ased on total mixture 
weight, comprises: 

(a) about 45 to about 65 percent of a siloxane-containing macromer of^tfie formula: 
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tio 0 0 R 5 

II I 
H 2 C =0-^-0 -Kg — NCO — R- O -R 2 — Si - 

H R« 



OSi- 
R 8 



O O R l2 

II II I 

R3-O- R4-0CN- R, r O-C-C=CH 2 

H 



where n is akinteger from about 5 to about 500, 

R h R 2 , R\and R4, independently of one another, are lower alkylene, 
R 5 , R^, R 7 , and R 8 are, independently of one another, are alkyl, 
R9 and R u are alRvlene, and 
R 10 and R 12 are methy\or hydrogen; 

(b) about 5 to about 25 percent TJ^S; aAd 

(c) about 20 to about 40 percent ionopf rm monomer 

48. An ophthalmic lens of claim 47 which is a c&ntalrt lens. 

49.. An ophthlamic lens of claim 1, wherein said lens allowsNoxygen transmission in an amount 
sufficient to prevent any clinically signficant corneal swelling duruig a period of extended, 
continuous contact with ocular tissue and ocular fluids. 

50. An ophthalmic lens of claim 1, wherein said lens produces, after wear o^about 24 hours, 
including normal sleep periods, less than about 8% corneal swelling. 
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5l\ An ophthalmic lens of claim 50, wherein said lens produces, after wear of about 24 hours, 
includu\g normal sleep periods, less than about 6% corneal swelling. 

\ 

52. An ophthahnic lens of claim 51, wherein said lens produces, after wear of about 24 hours, 
including normal sl^ep periods, less than about 4% corneal swelling. 

53.. An ophthalmic lens orclaim 1, wherein said period of extended continuous contact is at least 
24 hours. 

54. An ophthalmic lens of claim fp,\h^rpin said period of extended continuous contact is at 
least 4 days. 

55. An ophthalmic lens of claim 54, wherein safc^ period of extended continuous contact is at 
least 7 days. 

56. An ophthalmic lens of claim 55, wherein said period o^xtended continuous contact is at 
least 14 days. 

57. An ophthalmic lens of claim 56, wherein said period of extended cb^tinuous contact is at 
least 30 days. 



58. An ophthalmic lens of claim 1 , wherein said lens has a tensile modulus of 3 MPa or less. 
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59/SAn ophthalmic lens of claim 1, wherein said lens has a short relaxation time constant of 
greater than about 3.5 seconds. 

60. An ophthalmic lens of claim 59, wherein said lens has an Ionoton Ion Permeability 
Coefficient, P, of greater than about 0.2 x 1 0" 6 cm 2 /sec. 
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61 . An ophthalmic lens of cl^m 59, wherein said lens has an Ionoflux Diffusion Coefficient of 
greater than about 2.6 x 10" 6 mm^min. 



62. An ophthalmic lens of claim £9, wherein said lens has a Hydrodell Water Permeability 
Coefficient of greater than about fcfx 10" 6 cn&min. 

63. An ophthalmic lens of claim 1, wherein the polyn^ric material has a tan 5 above about 0.25 
at about 10 Hz. 



64. An ophthalmic lens of claim 1, wherein said lens has an Ionoto^Ion Permeability 
Coefficient of greater than about 0.3 x 10" 6 cm 2 /sec, a tensile modulus o!^3 MPa or less, and a 
short relaxation time constant of greater than about 3.5 seconds. 



20 
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6\ An ophthalmic lens of claim 1, wherein said lens has an Ionoflux Diffusion Coefficient of 
greateNhan about 2.6 x 10" 6 mm 2 /min., a tensile modulus of 3 MPa or less, and a short relaxation 
time constaht of greater than about 3.5 seconds. 



66. An ophthalmicus of claim 1, wherein said lens has a Hydrodell Water Permeability 
Coefficient of greater th^ about 0.3 x 10* 6 cm 2 /min., a tensile modulus of 3 MPa or less, and a 
short relaxation time constant of greater than about 3.5 seconds. 



67. An ophthalmic lens of claim 1, \fchereir 
ophthalmically compatible surface whic)Hs a h^dri 
said surface is more hydrophilfc than 
said period of extended continuous a 



comprises a core polymeric material and an 
philic surface, wherein: 
core, 

jenoj^is at least 7 days, 



said core material has an Ionoton Ion Permeability Coefficient of greater than about 0.3 x 
10" 6 cm 2 /sec, a tensile modulus of 3 MPa or less, and a shb$ relaxation time constant of greater 
than about 3.5 seconds, 

said lens has an equilibrium water content of about 10 to afr^ut 30 weight percent when 
tested in accordance with the Bulk Technique, 

said lens has an oxygen permeability of at least 70 barrers/mm, and x 

said lens is an extended-wear contact lens. 



68. An ophthalmic lens of claim 1, wherein said lens comprises a core polymeric material and an 
ophthalmically compatible surface which is a hydrophilic surface, wherein: 
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\said surface is more hydrophilic than said core, 
sar^ period of extended continuous contact period is at least 7 days, 
said cWe material has an Ionoflux Diffusion Coefficient of greater than about 2.6 x 10" 6 
mmVmin., a tensile modulus of 3 MPa or less, and a short relaxation time constant of greater 
than about 3.5 seconds, 

said lens has all equilibrium water content of about 10 to about 30 weight percent when 
tested in accordance witlMie Bulk Technique, 

said lens has an oxygen permeability of at least 70 barrers/mm, and 



said lens is an extended^weai 



contact lens. 



69. An ophthalmic lens of clai\j/woerein said lens comprises a core polymeric material and an 

ophthalmically compatible surface which\s a hydrophilic surface, wherein: 
said surface is more hydrophilic than\aid core, 
said period of extended continuous contact period is at least 7 days, 
said core material has a Hydrodell Water Pe^pieability Coefficient of greater than about 

0.2 x 10* 6 cm 2 /min., a tensile modulus of 3 MPa or les^and a short relaxation time constant of 

greater than about 3.5 seconds, 

said lens has an equilibrium water content of about ld\Jo about 30 weight percent when 

tested in accordance with the Bulk Technique, 

said lens has an oxygen permeability of at least 70 barrers/id^n, and 
said lens is an extended-wear contact lens. 
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7Q. An ophthalmic lens, comprising an inner and outer surface, wherein said inner surface is 
adapted to rest immediately adjacent to the human cornea, wherein said lens has the following 



propertie: 

(a) \ an oxygen permeability from said inner to said outer surface sufficient to prevent 
substantial corneal swelling during a period of extended wear; 

(b) . ophthalmic compatibility during a period of extended, continuous, intimate 
contact with the ocularsenvironment; and 

(c) ion or watek permeability sufficient to allow lens movement on the eye in an 

amount sufficient to sustain cVneal health and wearer comfort. 

\ / 1 

71 . An ophthalmic lens of claim jyO,Vherein said period of extended wear is at least 24 hours. 

72. An ophthalmic lens of claim 71, whereiiksaid lens produces, after wear of about 24 hours, 
including normal sleep periods, less than about 9% cbraeaLswetting. 

73. An ophthalmic lens of claim 72, wherein said lens produces, after wear of about 24 hours, 
including normal sleep periods, less than about 6% comealVvelling. 

74. An ophthalmic lens of claim 73, wherein said lens produces, alter wear of about 24 hours, 
including normal sleep periods, less than about 4% corneal swelling. 



75. An ophthalmic lens of claim 71, wherein said extended period of wear is at least 4 days. 
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76\AnophAalmic lens of claim 75, wherein said extended period of wear is at least 7 days. 

77. An ophthalmic lens of claim 76, wherein said lens produces, after wear of about 7 days, 
5 including normalSsleep periods, less than about 10% corneal swelling. 
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78.. An ophthalmic lens of claim 77, wherein said lens produces, after wear of about 7 days, 
including normal sleep periods, less than about 7% corneal swelling. 

79. An ophthalmic lens of claim 78,Vherein said lens produces, after wear of about 7 days, 
including normal sleep periods, less thanVbout 5°/p corneal swelling. 



80. An ophthalmic lens of claim 70, wherein said^period of extended wear is at least 14 days. 



5 8 1 . - An ophthalmic lens of claim 80, wherein said extended-period of^Vear is at least 30 days 



82. An ophthalmic lens of claim 70, wherein said oxygen permeaoijlty (Dk) is at least 70 
barrers/mm. 



20 83. An ophthalmic lens of claim 70, wherein said lens has a tensile modulus of lS5 MPa or less. 
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84. Ar 



An ophthalmic lens of claim 70, wherein said lens has a short relaxation time constant of 
greater than about 3.5 seconds. 




85. An ophthalmic lens of claim 1, wherein the polymeric material has a tan 5 above about 0.25 
at about 10 Hz. 



86. An ophthalmic lens\f claim 70, wherein said lens has an Ionoton Ion Permeability 
Coefficient of at least aboutX).2 x 10" 6 cm 2 /sec. 



87. An ophthalmic lens of claim 70^wherein said lens has an Ionoflux Diffusion Coefficient of 
greater than about 1.5'x 10" 6 mm 2 /min.' 



88. An ophthalmic lens of claim 70, wherein Ak 



lens has a Hydrodell Water Permeability 



Coefficient of greater than about 0.2 x 10 Ycm 2 /] 



89. An ophthalmic lens of claim 70, wherein said extendeajjeriod of wear is at least 24 hours 
and said oxygen transmissibility is at least 80 barrers/mm, andVherein said lens has a tensile 
modulus of 1.5 MPa or less, a short relaxation time constant of 1 .4^0 10 seconds, and an Ionoton 



Ion Permeability Coefficient of at least 0.2 x 10" 6 cm 2 /sec 



90. An ophthalmic lens of claim 70, wherein said extended period of wear is amast 4 days and 
said oxygen permeability (Dk) is at least 90 barrers/mm, and wherein said lens has\tensile 
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modulus of 1.5 MPa or less, a short relaxation time constant of greater than about 3.5 seconds, 
and an Ionoton Ion Permeability Coefficient of at least 0.4 x 10" 6 cm 2 /sec 



91 . An ophthalmic lens of claim 70, wherein said extended period of wear is at least 4 days and 
said oxygen permeability (Dk) is at least 90 barrers/mm, and wherein said lens has a tensile 
modulus of 1 .5 MPa\r less, a short relaxation time constant of greater than about 3.5 seconds, 
and an Ionoflux Diffusidh Coefficient of greater than about 1.5 x 10* 6 mm 2 /min. 



92. An ophthalmic lens of claim ID, wherein said extended period of wear is at least 4 days and 
said oxygen permeability (Dk) is at least 90 barrers/mm, and wherein said lens has a tensile 



modulus of 1 .5 MPa or less, a short rel^xa) 



time constant of greater than about 3.5 seconds, 



and a Hydrodell Water Permeability/Coeffi^ebt^of greater than about 0.2 x 10" 6 cm 2 /min 



93. A method of using a contact lens as an extende^wgar lens, said lens having ophthalmically 
compatible inner and outer surfaces, said lens being suited toyextended periods of wear in 

\ 

continuous, intimate contact with ocular tissue and ocular fluids^said lens comprising a 

polymeric material which has a high oxygen permeability and a higfrwater permeability, said 

\ 

polymeric material being formed from polymerizable materials including^ 

(a) at least one oxyperm polymerizable; and 

(b) at least one ionoperm polymerizable, 
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vvherein said lens allows oxygen permeation in an amount sufficient to maintain corneal 
health and wfearer comfort during a period of extended, continuous contact with ocular tissue and 
ocular fluids, anc 

wherein saiodens allows ion permeation in an amount sufficient to enable the lens to 
move on the eye such that corneal health is not substantially harmed and wearer comfort is 
acceptable during a perioo\of extended, continuous contact with ocular tissue and ocular fluids, 

said method comprising the steps of: 

(a) applying said lenstfo the ocular environment; and 

(b) allowing said lens to \^main in intimate contact with the ocular environment for a 
first period of at least 24 hours. 

94. A method of claim 93, further including tdfl steps of: 

(c) removing said lens fronrthe oculal^nvironment; 

(d) disinfecting or cleaning said lens; 

(e) re-applying said lens to the ocular environment; and 

(f) allowing said lens to remain in intimate contac^ with the ocular environment for a 
second period of at least 24 hours. 



20 



95. A method of claim 93, wherein said first intimate contact period is\t least 4 days. 



96. A method of claim 94, wherein said first and second intimate contact periods are at least 4 



days. 
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9a. A method of claim 95, wherein said first intimate contact period is at least 7 days. 



98. A method of claim 96, wherein said first and second intimate contact periods are at least 7 



5 days. 
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99, A method of claim \7, wherein said first intimate contact period is at least 14 days 



100. A method of claim 98, wha^in said first and second intimate contact periods are at least 14 
days. 



101 . A method of claim 99, wherein said firsNjftimate contact period is at least 30 days 




102. A method of claim 100, wherein said first anc\se\ndmtin^ periods are at least 
30 days. 

103. An ophthalmic lens of claim 93, wherein said lens produces, a!^er wear of about 24 hours, 
including normal sleep periods, less than about 8% corneal swelling. 



20 104. An ophthalmic lens of claim 103, wherein said lens produces, after wear of^bout 24 hours, 
including normal sleep periods, less than about 6% corneal swelling. 
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105. An ophthalmic lens of claim 104, wherein said lens produces, after wear of about 24 hours, 
including normal sleep periods, less than about 4% corneal swelling. 

106. An\phthalmic lens of claim 93, wherein said lens produces, after wear of about 7 days, 
including normal sleep periods, less than about 10% corneal swelling. 

\ 

107. An ophthalmicxlens of claim 106, wherein said lens produces, after wear of about 7 days, 
including normal sleep^riods, less than about 7% corneal swelling. 

108. An ophthalmic lens of cleHpi 107, whpr6ms)aid lens produces, after wear of about 7 days, 
including normal sleep periods, lesV thdn about 5% corneal swelling. 



109. A method of forming a bioco^jipati^i\leife having high oxygen permeability and high water 
permeability, said method comprising the step^>f: 

(a) forming a core material including: 

(1) at least one continuous pathway froft^fig nt cu rve to base curve surfaces for 
oxygen transmission therethrough, and 

(2) at least one continuous pathway from front c^jve to base curve surfaces for 
water transmission therethrough; and 

(b) altering the surface of said core material to produce a surfab^ which is more 
hydrophilic than said core material, 
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y whereby said lens allows oxygen permeation in an amount sufficient to maintain corneal 
health and wearer comfort during a period of extended, continuous contact with ocular tissue and 
ocular fluids, and 

whereby said lens allows ion permeation in an amount sufficient to enable the lens to 
move on the eye such that corneal health is not substantially harmed and wearer comfort is 
acceptable during ^period of extended, continuous contact with ocular tissue and ocular fluids. 

1 10. A method of claim FS|9, wherein said ophthalmic lens has an oxygen permeability of at 
least 70 barrers/mm. 

1 1 1 . A method of claim 1 1 0, whergfn^id/Jp^ithalmic lens has an oxygen permeability of at 
least 87 barrers/mm. 

112. A method of claim 109, wherein said intiWt^scontact period is at least 24 hours. 

1 1 3. A method of claim 1 12, wherein said intimate contacrperiod is at least 7 days. 

1 14. A method of claim 109, wherein said lens has an Ionoton Ion\ermeability Coefficient of at 
least about 0.3 x 10" 6 cm 2 /sec. 

1 1 5. An ophthalmic lens of claim 109, wherein said lens has an Ionoflux Diffu^on Coefficient 
of greater than about 1.5 x 10" 6 mm 2 /min. 
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1,16. An ophthalmic lens of claim 109, wherein said lens has a Hydrodell Water Permeability 



Coefficient of greater than about 0.2 x 10" 6 cm 2 /min 



1 17. A methbd of claim 111, wherein said intimate contact period is at least 7 days. 



1 18. A method of cftum 1 12, wherein said intimate contact period is at least 14 days. 



1 19. A method of claim 1 1\ wherein said surface altering comprises plasma treating said 
surface to render said surface n\re hydpaphilic than said core. 

120. An ophthalmic lens having ofchtha^ic|ally compatible inner and outer surfaces, said lens 
being suited tp extended periods if wea£ in Sbntinuous, intimate contact with ocular tissue and 
ocular fluids, said lens comprising a polymeric material which has a high oxygen permeability 
and a high ion permeability, said polymeric materialWng formed from polymerizable materials 
comprising at least one polymerizable material c^mprisin^: 

(a) at least one oxyperm segment; and 

(b) at least one ionoperm segment, 
wherein said lens allows oxygen permeation in an amount siifficient to maintain corneal 

health and wearer comfort during a period of extended, continuous cont^t with ocular tissue and 
ocular fluids, and 
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wherein said lens allows ion or water permeation in an amount sufficient to enable the 
N lens to move on the eye such that corneal health is not substantially harmed and wearer comfort 
is acceptable during a period of extended, continuous contact with ocular tissue and ocular fluids. 



121. An ophthalmic lens of claim 120, wherein said ophthalmic lens has an oxygen 
transmissibilitkof at least about 70 barrers/mm. 



122. An ophthalmic Ions of claim 121, wherein said ophthalmic lens has an oxygen 
transmissibility of at leas\about 75 barrers/mm. 

123. An ophthalmic lens of clainrsl22f wherein said ophthalmic lens has an oxygen 
transmissibility of at least about 8/ bafcrers/ 

124. An ophthalmic lens of claim 120, wiierei^said lens has an Ionoton Ion Permeability 
Coefficient of greater than about 0.2 x 10" 6 cm 2 /seJ 



125. An ophthalmic lens of claim 120, wherein said lens ha§ an lonoflux Diffusion Coefficient 



of greater than about 1.5 x 10" 6 mm 2 /min. 



\ 



126. An ophthalmic lens of claim 120, wherein said lens has a HydrodelrWater Permeability 



Coefficient of greater than about 0.2 x 10" 6 cm 2 /min. 
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127. A method of screening an ophthalmic lens for utility as an extended-wear lens, said method 
comprising the steps of: 

(a) allowing said lens to be fully hydrated by allowing said lens to equilibrate in a saline 
solutibin; 

(obtesting the lens to determine a factor which is a function of the oxygen 
transmissibifky of said lens; 

(c) testing the lens to determine a factor which is a function of the ion or water 
permeability of saicklens; and 

(d) selecting said lens as an extended-wear lens if said oxygen transmissibility factor and 
said water or ion permeability factor are-both above predetermined limits which are established 



to ensure good corneal health antf wearer j 



)mfort when said lens is in intimate contact with a 



human eye for a period of contmuous^xte nded wear of at least 24 hours 

128. A screening method of claim 127, wher^iftssaid ion permeability factor is the Ionoton Ion 
Permeability Coefficient 

129. A screening method of claim 128, wherein said IonotonJon Permeability Coefficient is 
greater than about 0.3 x 10 cm /sec. 



130. A screening method of claim 127, wherein said ion permeability factors the Ionoflux 
Diffusion Coefficient. 
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131. A screening method of claim 130, wherein said Ionoflux Diffusion Coefficient is greater 



than about 2.6 x 10~ 6 mm 2 /min. 



132. A screening method of claim 127, wherein said water permeability factor is the Hydrodell 
Water Permeability Coefficient. 



133. A screening me^iod of claim 132, wherein said Hydrodell Water Permeability Coefficient 
is greater than about aboik 0.3 x 1 0" 6 cm 2 /min 



134. A screening method of clai: 
the limit is 70 barrers/mm. 



said oxygen transmissibility factor is the Dk and 




135. A screening method of claim 131, wherein sai^l ox^gea ^ansr nissibility factor is the Dk and 
the limit is 70 barrers/mm. 

136. A screening method of claim 133, wherein said oxygen tran^issibility factor is the Dk and 
the limit is 70 barrers/mm. 
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137. A polymer composition having good optical clarity and high oxygen permeability, 
comprising: 

(a) about 5 to about 94 dry weight percent of a macromer having the formula: 



O 



O 




O 



Ru-CO-R.j-NCO-Rn-jl OR^Ij- OCN-R 7 -NCO-R s -0-R 3 
H H\ H 




I 

SiO 
I 

R 2 J 



O 



R, O O O 

I | I || || 

. Si — R 4 -O-R 6 -OCN-R 8 -NCO4-R!0<H- R »2-OCN-R 14 -OC-R l6 



n &2 



H H 



p 



H 



wherein: 

R l and R 2 are selected from ^-C 6 alkyl, 
R 3 , R4, R 5 , and R^ are selected ffopTC r C^alkylene, 

R 7 and R 8 are selected from linear oXj)panched alkylene and bivalent cycloalkylene, 



R9, Rio, R lls and R 12 are selected 
R l3 and R 14 are selected from 
R l5 and R 16 are selected from linear or b; 




C 2 alkylene, 



ower alkenylene, 



m and p, independently of one another, are abm^^OL^hoiit^ and 
n is about 13 to about 80, \ 

wherein said macromer has a number-average molecular weight of 2000 to 10,000; 

(b) about 5 to about 60 weight percent of an acrylated or methacrylate^Uoxane monomer; 

(c) about 1 to about 30 weight percent of an aery late or methacrylate monor^er; and 

(d) 0 to 5 weight percent cross-linking agent; 
wherein said weight percentages are based upon the dry weight of the polymer components. 



129 



CGV 1764 CIP 



•^38. A polymer of claim 137, wherein said siloxane monomer is 3-methacryloxypropyltris 

(trimethylsiloxy)silane. 



139. A polymer of claim 137, comprising: 

(a) 7(J\to 90 weight percent of said macromer; 

(b) 8 to 20 weight percent of said siloxane monomer; 

(c) 1 to 5 wWht percent hydrophilic monomer; and 

(d) 0 to 2 weigft^percent cross-linking agent. 

\ 

140. A polymer of claim 137, comprising about 10 to about 50 weight percent water. 



141. A polymer of claim 140, wherein said water comdnt is about 10 to about 30 weight percent 



142. A polymer of claim 141, wherein said water content is about 15 to about 22 weight percent 



143. A polymer of claim 139, comprising about 80 to 84\weight percent of said polysiloxane 




macromer. 



144. A polymer of claim 139, comprising about 12 to 15 weight perc^methacryloxypropyltris 
(trimethylsiloxy)silane. 
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145. A polymer of claim 137, wherein said aery late or methacrylate component is 2- 
hydroxyethyl methacrylate. 



146. A polymer of claim 140, comprising about 3 to about 4 weight percent of 2-hydroxyethyl 
methacrylate. 

147. A polymer oXclaim 137, wherein said cross-linking agent is ethylene glycol 
dimethacrylate. 



148. A polymer of claim 14\ comprising about 0.7 to 1.2 weight percent ethylene glycol 



dimethacrylate 



149. A polymer of claim 137, comj 

(a) about 80 to about 84 Weight^percanrpolysiloxane macromer; 

(b) about 12 to about 15 weight percAit m^acryloxypropyltris(trimethylsiloxy)silane; 

(c) about 3 to about 4 weight percent z^ydroxy^hyl methacrylate; and 




(d) about 0.7 to 1.2 weight percent ethylene glycol dimethacrylate. 

150. A polymer of claim 149 having about 15 to about 22 weight perb^nt water, based on total 
polymer weight. 

151. A contact lens, comprising the polymer of claim 137. 
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1 52. A contact lens of claim 151, having a D ^ greater than 80 barrers and a water content of 
abouKlO to 30 weight percent. 

153. A contaeUens, comprising the polymer of claim 139. 

154. A contact ler\s, comprising the polymer of claim 150. 

155. A contact lens of claim 154, having a greater than 80 barrers and a water content of 
about 10 to 30 weight percentSy 

156. A method of forming a moldea^o^meric article suitable for ophthalmic applications, 
comprising the steps of: 

(a) contacting a poly(dial£ylsilox£6^[ dialkanol with a diisocyanate compound in the 
presence of a first catalyst at conditions sufficfreXt to cause reaction of said dialkanol with said 
diisocyanate, thereby forming a first mixture; 

(b) contacting said first mixture with poly(alkylHneglycol), a second catalyst, and 
sufficient solvent to ensure mixture homogeneity, thereby framing a second mixture; 

(c) evaporating sufficient solvent from said second mixtb^e to generate a third mixture 
having a solids content of about 40 to 60 weight percent; 

(d) adding isocyanatoalkyl methacrylate to said third mixture, th^by forming a fourth 
mixture containing a polysiloxane macromer; 
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Y (e) adding to said fourth mixture 3-methaciyloxypropyltris(trimethylsiloxy)silane 
(TRISV a hydrophilic monomer, a cross-linking agent and a photoinitiator, thereby forming a 
fifth mixture; 

(f) \ placing said fifth mixture into a mold; and 

(g) Applying sufficient radiation to said fifth mixture to copolymerize the 
polymerizable mar^rial contained therein, thereby forming said polymeric material into a molded 
polymeric article. 

157. A method as recited\n claim 156, wherein said molded polymeric article is a contact lens. 



158. A method of claim 1 56, com^risinglhe step^ of: 



(a) contacting poly(dimethyI 



'dialkanol with isophorone diisocyanate in the 
presence of dibutyltin dilaurate it condit^n^ sufficient to cause reaction of said dialkanol with 
said diisocyanate, thereby forming a first mimire; 

(b) contacting said first mixture with poMethylene glycol), dibutyltin dilaurate, and 
sufficient solvent to ensure mixture homogeneity, thereby forming a second mixture; 

(c) evaporating sufficient solvent from said seccJijd mixture to generate a third mixture 
having a solids content of about 40 to 60 weight percent; 

(d) adding isocyanatoethyl methacrylate to said third impure, thereby forming a fourth 
mixture containing a polysiloxane macromer; 
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(e) adding to said fourth mixture 3-methacryloxypropyltris(trimethylsiloxy)silane, 2- 
hydroxyethyt^thacrylate, ethylene glycol dimethacrylate and a photoinitiator, thereby forming 
a fifth mixture; 

(f) placing said fiftfKmixture&Ato a mold; and 

(g) applying sufficient radiktiQn to copolymerize said polysiloxane macromer, TRIS, 
HEMA, and EGDMA, thereby forming said polymeric material into a molded polymeric article. 
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